SUMMARY In 585 patients with a first acute myocardial infarction the maximum activity of heat stable lactate dehydrogenase (EC 1.1.1.27) was correlated with mortality at three months. The patients participated in a double blind trial with metoprolol in acute myocardial infarction. In all patients not taking a beta blocker a highly significant correlation was found, but this was not evident in those who were. When patients with anterior or inferior infarctions treated with a placebo were analysed separately the correlation remained, as it did when the patients who were alive on the fourth day after the onset of pain were analysed separately. No correlation was observed between enzyme activity and three month mortality in these subgroups if only patients treated with metoprolol were included.
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In a subsample of only 171 patients it was found that the maximum activity of creatine kinase (EC 2.7.3.2) and creatine kinase subunit B did not correlate with three month mortality regardless of treatment. Thus it is concluded that when a sufficiently large number of patients are investigated there is a highly significant correlation between the enzymatic estimation of infarct size and early mortality in acute myocardial infarction. This relation did not persist when patients treated with beta blockade were analysed.
Several studies have been performed to correlate serum enzyme activity with early mortality in acute myocardial infarction. In most reports the hospital mortality rate was used to evaluate early mortality. ' -I With a few exceptions, such as the study of Hofvendahl,4 a positive correlation has been found between these two variables. The maximum serum activity of aspartate aminotransferase (EC 2.6.1.1), creatine kinase, lactate dehydrogenase, and creatine kinase MB have been measured. One of the disadvantages of many of these studies was the inclusion of patients with a previous myocardial infarction.
The purpose of this study was to correlate the maximum activity of heat stable lactate dehydrogenase, creatine kinase, and creatine kinase subunit B in patients suffering a first definite myocardial infarction with mortality at three months.
Patients and methods
All the 585 patients fulfilled given criteria for a first definite myocardial infarction. They were admitted to Accepted for publication 5 Heat stable lactate dehydrogenase activity was measured every 12 hours for 48 to 108 hours in all patients. For inclusion in the analysis at least three values had to be obtained with the highest value being above the discriminatory level. Creatine kinase and creatine kinase B activity was measured every six hours for 48 hours in a subgroup (171 patients). At least three values had to be recorded with the highest value in each patient being above the discriminatory level (creatine kinase 4*5 ,ukat/l; creatine kinase B 0-15 ,ukat/l). The first sample of lactate dehydrogenase was taken -48 hours after the onset of pain (in 90% of patients after -24 hours). The first samples of creatine kinase and creatine kinase B were taken -16 hours after the onset of pain in all patients.
The maximum value of enzyme activity in each patient was used as a measurement of infarct size. The patients were divided into quartiles according to their maximum values and the mortality was calculated as a percentage within each quartile.
The heat labile isoenzymes of lactate dehydrogenase were inactivated according to the method described by Brydon and Smith.5 Lactate dehydrogenase, aspartate aminotransferase, and alanine aminotransferase activity was determined according to the method recommended by the Scandinavian Committee on Enzymes,6 creatine kinase activity according to a modified recommendation by the Scandinavian Committee on Enzymes,7 and creatine kinase B activity according to an immune inhibition method described by Gerhardt and Waldenstrom. 8 The unit katal is defined as the catalytic activity of an enzyme which catalyses at a reaction rate of 1 All patients A highly significant correlation between maximum activity of heat stable lactate dehydrogenase and three month mortality was found in the total series (n= 585; p<0*00l) (Fig. 1) .
Patients not taking beta blockers When all patients are included a highly significant correlation between maximum activity of heat stable lactate dehydrogenase and three month mortality was found (n=299; p<0.001). The mortality in each quartile was 4.00/o, 4.1%, 14-5%, and 27-0% (Fig. 2a) . When patients with anterior myocardial infarction are analysed separately the correlation remained (n= 130; p<0001). The mortality in each quartile was then 6-3%, 5.90/o, 9*4%, and 37.5% (Fig. 2b) . In patients with inferior myocardial infarction there was also a significant correlation between enzyme activity and mortality (n= 128, p=0.003). Mortality in the four quartiles was 3.1%, 0%/o, 18.80/o, and 21-9% (Fig. 2c) . In order to evaluate the prognostic value of measuring maximum activity of heat stable lactate dehydrogenase all patients who died during the first three days in hospital were excluded from the analysis and the mortality in the remaining patients was studied. A correlation between infarct size and mortality persisted in this group, consisting of all patients as well as in patients with anterior and inferior myocardial infarction (Table 1) .
Finally, when the patients in whom activity of creatine kinase and creatine kinase B as well as of lactate dehydrogenase were measured were evaluated a weaker but still significant correlation between enzyme activity and mortality was found (Fig. 2d) .
Patients taking beta blockers
When all patients taking beta blockers (metoprolol) were studied no correlation between enzyme activity and mortality was observed (Fig. 2a) . In none of the subgroups previously described was a correlation found (Figs. 2b, 2c , and 2d; Table 2 ).
CREATINE KINASE
There was no significant relation between maximum creatine kinase activity and three month mortality when all patients were evaluated and when patients taking and not taking beta blockers were separately analysed (Fig. 3a) . The (Fig. 3a) .
CREATINE KINASE SUBUNIT B
Maximum creatine kinase B activity was not significantly associated with early mortality (Fig. 3b) . When patients not taking beta blockers were separately analysed the mortality in the lowest quartile was low (4.3%; as in the case of creatine kinase) compared with 17*4%, 21*7%, and 217% in the remaining three quartiles (Fig. 3b) 3 Correlation between maximum activity of(a) creatine kinase and three month mortality and (b) maximum activity of creatine kinase B and three month mortality. equivalents.'5 These calculations give the same information as the maximum enzyme activity in most patients. 1 6 The choice of enzyme as a marker of ischaemic damage has been discussed.'7 Creatine kinase MB activity has been shown to be the most heart specific isoenzyme available.'8 Nevertheless, the severity of the infarction, expressed as the incidence of heart failure or mortality rate, has in one small study been shown to correlate better with mitochondrial aspartate aminotransferase than with creatine kinase MB. '9 In several previous reports the maximum enzyme activity was related to hospital mortality. -3 20 Most of these studies have included patients with a previous myocardial infarction, which makes them more difficult to interpret. Unspecific enzymes such as aspartate aminotransferase, creatine kinase, and lactate dehydrogenase have mainly been used. With a few exceptions, however, there has been a good correlation between maximum enzyme activity and hospital mortality.
In the present study, there was a good correlation between the maximum activity of heat stable lactate dehydrogenase and three month mortality in patients not taking beta blockers, which further supports the previous findings. In a smaller number of patients, however, maximum activities of creatine kinase and creatine kinase B were not found to correlate significantly with early mortality. One reason may be that the intervals between the enzyme analyses were too long and that the peak value was therefore missed in some patients. Another explanation may be that the sample size was too small to detect a significant correlation. The conclusion cannot be drawn from these results that measurement of heat stable lactate dehydrogenase is to be preferred to that of creatine kinase or creatine kinase B. Nevertheless, the results do not indicate that creatine kinase B measured every six hours-the most heart specific isoenzyme availableis a better determinant of prognosis than heat stable lactate dehydrogenase (measured every 12 hours). Heat stable lactate dehydrogenase has a relatively long half life and the measurement of the maximum activity of this enzyme was probably more accurate.
When three month mortality is studied in relation to indirect signs of infarct size, it is important to find out whether it is the extremely early mortality (in the first few days) that mainly influences the overall correlation or whether maximum enzyme activity could be used as a prognostic variable for patients who survive. In this study it was found that maximum activity of heat stable lactate dehydrogenase also correlated with three month mortality in patients who lived for more than three days.
The relation between heat stable lactate dehydrogenase activity and early mortality was observed in patients not taking beta blockers in the acute stage and during three month follow up, whereas treatment
